Vascularized thymic lobe transplantation in miniature swine: I. Vascularized thymic lobe allografts support thymopoiesis.
Vascularized thymokidney transplants have previously been shown to induce tolerance across major histocompatibility complex barriers. The ability to perform vascularized thymic lobe transplantation could permit such tolerance to be induced with any cotransplanted solid organ or tissue. For this reason, we have developed a technique for vascularized thymic lobe transplantation in miniature swine. Thymic vessels (n=2) were anastomosed to the carotid artery and the external jugular vein of naïve minor-mismatched recipients treated with a 12-day course of cyclosporine A (10 mg/kg/day). Graft survival and thymopoiesis were assessed by histology, immunohistochemistry, and fluorescence-activated cell sorting. Allele-specific antibodies 74-12-4 and pig allelic antigen (PAA) were used to distinguish donor and recipient cells. Allografts showed intact cortical and medullary structure posttransplantation, without evidence of rejection or ischemia. Recipient thymocytes repopulated the donor cortical thymus by POD30 and increased in the cortex and medulla by POD60. Our study demonstrates the technical feasibility of vascularized thymic lobe transplantation and the support of thymopoiesis by such transplants in a large animal model. This technique may offer a novel strategy to induce transplant tolerance across allogeneic and xenogeneic barriers, and to support long-term thymopoiesis in immunodeficient hosts.